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(54) ORGANIC ELECTROLUMINESCENT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify structure without sacrificing life 
and efficiency by directly contacting a main body of a small molecule organic 
material interposed between a first electrode and a second electrode with both 
electrodes, and constituting with a bipolar material having an electron transport 
characteristic and a hole transport characteristic. 
SOLUTION: An organic electroluminescent medium (BTEL layer) 16 
interposed between a first electrode 14 transparent or semi-transparent made of J" 
ITO, polyaniline, or Au, and a second electrode 18 made of Li or Mg on a 
substrate 12 made of glass or transparent plastic is preferable to have a band 
gap of 1.5-3.5 eV. This is a bipolar transport emission layer having a general 
formula, AxBy containing elements A and B capable of transporting an 

electron and a hole, and made of metal, an alloy, a conductive polymer, or a ^ , 

metal compound. By changing x and y representing components, mobility of a /, '//////'//'//'/ 
hole and an electron based on an average hopping distance of a carrier is ^ ' ' ' ■ 

controlled, or by continuous adjustment of the composition, same effect is 
obtained. An insulating material layer between the BTEL layer 16 and the first 
electrode 14 and between the BTEL layer 16 and the second electrode 18 is 
made unnecessary. 
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[fffjfcJSl] %l®m (1 4) t%2WM (1 8) t 

hD/VUt^ • 7*^^ (10) tfcot, *a 

[8#Jg2] #»:nu* hn/v?^ty7 • fvW* 
(10) T?3bot:SliS (14) t%2W& (1 
8) fc©MT?tt4**lfc/J^-*««» (16) 

# ; MCUl Wio*iB*iJ:ifflWE»2«f o*IBi:E 
JMMM-*, ttfH*-««ti(Sf<D*«c ; 1. 5~3. 5eV 

(10) T?fcoT:|llS (14) tS2m« (1 

8) fc©mfctt4*ftfcA^*-?#»*tt» (i 

6) ; S(riB^im«©*ffi*3 «t ^15^2 ©^O^ffit 
E«J»iW«, «HE>V#-?»IMjclMh 1. 5~ 
3. 5 e Vd/^vK^f-Ys'T'SrW-rS, INE/M 

[000 1] 

* • T'^'i X (electroluminescent device) |CBIL> $ 
[0 0 0 2] 

(EL) f^V*!*, SW*®ffit^Jge«it«Z)Klctt 

€ (electron transporting layer), JfettiJS (emissive 1 
ayer)$><ttJ ? IE?L^i!lS(hole transporting layer) Sr"^ 

-®7 7y h&ffiMf'w'^Was^trcfcStv^fiJ 

(*H^fFm4, 72 

0, 4 3 2^1) |C*>v>T^*t)<0^iS^$n 



[0 0 0 3] Tangb^iSSI^C 'Fabrication and Elec 
troluminescence of Double-Layered Organic Light Em 
itting Diodes with A1 2 0 3 /A1 Cathode*, Appl. Phys. 
Lett. , vol. 70, No. 10, pp. 1233-1235, 10 Mar. 199 
7lC*5^-t, Al J 0 3 ©/^7rIliAlq 3 ©i 

#»Scm®) fc, T>l>%-VJ±W& (*y-K) tow 

*, Al q 3 /Al#ffi»C@W©lligai®J^ J rS'7 , «ffi 
(excitation-quenching gap states) £rl&3c't*5 0 
[0 0 0 4] Parker <b lei 38!:$: 'Fabrication of Pol 
ymer Light-Emitting Diodes UsingDoped Silicon Elec 
trodes', Appl. Phys. Lett. , Vol. 64, No. 14, pp. 1 
774-1776, 4 Apr. 1994-TN4, v/D aySKlU!)^ 
LED£B8§f£8IU a^o^rCD&KsKy-vLED&S'y 

[0 0 0 5] *H#ffB5, 8 5 3, 9 0 5*"Ctt» fH 

i S8i t «r 2 wf t o m K « $ * *tfc/h£*#«tm © 

hn/i'Uty^ 'f^^tit 
|C, ^rng5-g-(heterojunction)#B(D(^*|iOV>TW 

/h^*H»<ri|Bf<D3{c«ct^2«1l tow ICES 
Six*. fUMBttfrtt, SH»»?)Oll*t!)7 
^h^yvmsrtm, *fcSS2Jtegb|#|SM*, 

[0 0 0 6] 

Tttft&fcv*. *fc % m^#lSSi:jE?L#ltiSi©ra© 

[0007] *%w<Dnmt, muLwmfoztiitx-i' 

[0 0 0 8] *»M(DSiJ©B«j«, ffiv^fcitttfS 
• f*^^ * £»tfc-r S r t 5. 

[0 0 0 9] **M©*fe»CSijOB«Jtt, *«flS*Hfc 
[0 0 10] *^^©$?,lcSiJ©Sli<3(*, ^cffilcKii-e 
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[0011] 

m t % 2 w& t ©iw \at z*frit>b$ttt%m®*>*fr 

^IbSttti® (BTEL : bipolar transport emitting 1 
ayer) bttZtlZ, «^*Jj:t«E?LOP5**riWW6IB 

#*w-t-5t>©& L-cjaisn*^#-?*»Cbipoi 

ar material )*» lb fc<5. fSH&tt/t'f tf— 7^(0- O 
"?*SB*"e*>»K B»]E?L*»ib"e#5R*"C*>9, 

«tt»fcflMH:».5rfcl;:J:0, B T E Lg~©®ffi© 
[0 0 12] 

ttu *ft«>Hff&J:t>ti:Rtr£&-C, £lT©#fr*RW 
Sr#flB1-*ii:tJ:o-Cft l t>J:<a***Lj;5. 
[0013] r©RW©*-e, #3g^©3l2(£0!i£*-rj| 

*6HiBK:«oTlBI««»Jtf*«9JrSfc»K:, IB]** 
iCfcSWttl^i^ ha/l'5*-fci'* (EL) 7*/<^;*i 
mtStl* SSI 2tt, *SBSH-ett» #*L<tt»W"C 

at) 5, *fcaftflf»»-efflv^ns*«©i«no«-i»«) 

5t»OV^-r*t*»-Cf^»LTt *V\ «*.!*, SSI 2 
tt. Corning 7059#7 KtzftoHyx-^, ^y^U-^-f 
y(polyolefins), *K U ac— 7Vl';*/l'7fr>'(polyethersul 
f ones) , jK U T !) h (polyarylates) * bfr b * 33 

[0 0 14] S«l 20±K»«$H*©H:*1««1 

WM^JA, mtt4fi>9Am (I 
TO : indium-tin oxide) , KHbffiSS, SfcfclEIW8*ir 
©*«4&**flS*W\ #V T= !) V(polyaniline)* 

if©*«ttaw#yvas^*n8. *>avnt» ®Hi4 
m, easxtf^tibom^t^nna (500 a* 

I TO£fctt&<fcE®-CfeSi£ft3. 



[0015] &|£®«1 4.Bc&^$;h,3©l4, 

m8tt(light emission) 5. #HJt0lJ-Cte, W 
tfrnu* ho;l.^t^I«tl 6 fit, ^rng^C/i 
VSi«tt**«K**»fe*9, ttffl 4*iJ:tf±»WI 

1614, 1. 5~3. #SL<H:1. 8~3©$S 

£i##*U\ K#l 6 ft, 
ttftttJB (BTEL) fcfc^p, ***sJ:t«E?l0>W# 

7«fW^45. #***1M!-Ctt, BEttl 6ttA x B y 

fcv*5-**MTu rr-cAtta^%#»-e$5S* 

•Cfc*), B(4iE?L5r^S!Tf xttA x B y 
Wott5A®i&©j&#£glU yteA x B y &#K*5tt* 
B^ro^^S-f-o flK4c 1 6fc*St*3X*J < fctfY©* 

[0 0 16] «4Sl 4tt, &Jg-g-&, sgStttfy 

i o m« 1 4 1 /h$mm©##, •*-**>*> b teli 
v^tttniotfiif-cfca, BTELitib*>n*i 

BTELil 6©mj**P!li-?)rtlij;oT 

3EMt?^5„ y = ir*tot>ioo%-e*>*» 

•g-, BTELil 6#WfcjE?L^Sl (HT : hole trans 

port) *ma»e>fc9, i?L»»as»<ffls*ix, 

y = 0©S-a-, BTELll6lil^|ii (ET : elec 
tron transport) fflfj) 0 , M^99HHtMitlt, 
l/>i*H©*&(C-&±, EL»il, *t!)TSAfcitJ t 
^»©^7^^i:ttTV^*V^©-CiSv\ (itA/^©=3f 
•Y y T»4, 38ftl$(radiatively) lCW^*"f |C B T E 
LJB16*»»1**. »il«**SK^©-C, C© 

ET*5J:tJ«HT^7-H:ja«H*IC*J^"C##i-*. 7> 
■T"M©I§V>77 VflVV— /W^^-g-(van der Waalscoup 
ling)©#ifc©yb©, HT*3iT/ET^K*©*ii5iS 
W^-T'fljl (HOMO : highest occupied molecular o 
rbital) 33j:tWMS# fiW^ttit (LOMO: lowest 
unoccupied molecular orbital) ©SfeW^i^ Ktt, )!1 
•g-«t|C*5V>T5c©^^^^Sr*i^-fSo Witf, m^l* 
ET LUMOICT*ytfy^(hop) L, iE?L«HT 
HOMOlCT^yfV^-fS,, BTEL® 1 6©*aj&£ 
gg^.5ri:(c«toT, =f-vyT©¥*&*7f V^EKtt 
«»-e#*. Wx.fi, /h$V>y MS^NPBfig) ©© 
^, E7L©^*7t*V : /8ailtt^#<^9, ^©)» 
E?LSiJia(hole mobility) ttffi<*5. fioT, 
ffi^-g-y-ywttffitt, BTELil 6©«i^Sr^ei- 
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Z>Z.b\Zi.<zXMmH t BTELfl 6<Dffi$.tt. 
f5±md^Xmfei-Z>&&\*tj:\,\ BTELl 16© 

BTELii 6im<ii 4 t±spms uut-c&w 

[0 0 17] BTELll 6<D±\Z&%£tlZ><Dtt^ % 
2®il8 (*y-K) -CSb!9, Z.<D%2Wmi 814, 

cVf-^A, T/l-S^A, ^VS^A, S3, ffifc 

[0018] m»H 2 £#J$ LT % #38W©-o©a 
Sft&lfcfflri, *«EL»*oak#46>tru:|8*6©IW 

ftfc, Slfc^i-S3gtl^«*±-C©Slgtt, A 

W*4#J»#*"CIB**i*. ^waWlt, St*»*(flu 
orescent efficiency) ©S5V yJ>flk©Sfe!|Sf (dye) t. tz it t° 
^ y h (pigment) 2 0 SrB T E L 1 6 rttC&A-f"?) - 

JM^^ttlf^VhM^ BTEL 1 6£$$-f.5** 
htm©^ K** 9 We* < ft wo- K^f-r ? 

7&Gi-&Zbtf&&X'$>Z>. fcttfc'^v 
H4, BTELl 6ftfl|«1-«imo*/Ht*<3*, 1 

o _3 ~ i o • /<— ■ t y h 3 r b *W 

•fcSld, BTEL 1 6 ' &fgl@|§14' i©MKI4$ 
£ftfciE?LffiAJl 2 2*5«tV/*fcttBTEL 1 6' t 

[HI] 



g52®«l8' i©r0fcl*$*tvfc© : H£A®2 4W:. 

ffit-t^sfta. ie?i&a® 2 2*5.k(j ? /* fcttm^a 

14' *fctt^2ISffil 8' tBTELl 6 ' b<Offl<D 
[0 0 19] ftoT, ^T»3W«ife¥JB0>*l'* ho 

*Wj5c*S<03cu^ hn/U? -7*^^14, If- 

[0 0 2 0] #»9J©JWWa*JMOTfcov*TBIRL-"C 

miLft^hbvz&jE&mm+zbtob-j-Zo 

[Ell] *%W\££Z%m*i<'? hD^Uty^-f 
[02] ^g^f^aWS!^^ hn/w -x 

10 aiu^ hn/w$^irv^ (EL) fvM* 
12,12' £K 
14, 14' f|ltt*£ 

16, 16" hnA-S^iry^glft (BT 

ELS) 

i8,i8' m 2 

2 0 «!» (W^h) 
2 2 lEftftAB 

2 4 «*&a® 

[02] 




14. 

XS'-f 
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